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(71) We, BASF FARBEN+FASERN 
AG, a Gennan body corporate, of 2000 Ifam- 
bur& Am Neumarkt 30, Federal RepubUc of 
Gennany, do hereby declare the invention for 

5 which we pray that a patent may be granted 
to us and the method by which it is to be 
performed to be particularly described in and 
by the following statement; — 
The invention relates to thermosetting, film- 

10 forming synthetic resin compositiras and to 
processes for their produaion. The resin com- 
positions are, for example, suitable for stoving 
lacquers and, after neutralisation, as binders 
in water-based paints and for electrophoretic 

15 enamels. 

Water-dilutable synthetic resins which con- 
tain adducts of polybutadicne and maleic an- 
hydride together with unsaturated fatty acid 
esters are known from Gennan Specification 

20 No. 2,016,233. Owing to the presence of fatty 
acid esters, however, the films obtained fiom 
these synthetic resins are not sufi^ently stable 
to hydrolysis and yield insufficient gripping 
or throwing power values. 

25 Likewise reaction products of polybutadiene 
with unsaturated fatty acid esters, maleic an- 
hydride and polyisoprene resins are known 
from German Specification No. 2,411,350. 
These reaction products are also suitable for 

30 anodic deposition. However, relatively high 
stoving temperatures and longer stoving times 
for deposited resin fihns formed frran the 
reaction produtts have to be accepted. More- 
over, such reaaion products oa bright de-. 

35 greased metal sheets in moist : 
blister formation at eO'C. 

The present invention s 
the known drawbadcs of the state of the art 
and to prepare synthetic resin compositions 

40 of high corrosion resistance. 

According to the present invention there 
is provided a thermosetting, fihn-foiming syn- 
thetic resin composition contaiaing the com- 
ponents: 



A. a phenol derivative having alkyl side 45 
chains, which contain at least one 
double bond; 

B. homopolymers of butadiene having 
average molecular weight between 300 
and 6000 and iodine number between 50 
200 and 600 or copolymers of buta- 
diene with vinyl toluene; 

C. an <it,jS-ethylenically unsaturated carb- 
oxylic acid; 

D. formaldehyde 55 
wherein either the reaction produrt of com- 
ponents B and C is reacted with a condensa- 
tion product of components A and D or the 
reaction produrt of components A, B and C 

Is reacted with component D to produce a 60 
condensation produrt. 

The composition may contain additionally 
phenol as component E, wherein the reaction 
produrt of components B and C is reacted 
with the condensation produrt of components 65 
A, D and E. 

The resin compositions according to the 
present invention contain free carboxyl groups 
and become water-dilutable through addition 
of ammonia, organic water-miscible amines or 70 
alkalis and may, in this form, be used as 
binders for aqueous thermosetting coating 
materials. In this form they are suitable for 
successful anodic deposition. Such resin com- 
positions which are used for aqueous systems 75 
should, as a rule, possess acid numbers be- 
tween 40 and 160. Outstanding values are 
obtained for gripping or throwing power, 
corrosion protection and stressing in damp 
heat atmospheres according to DIN (German 80 
Standard Specification) 500 17 in a damp 
heat chamber at 60° C. An electrodeposition 
bath including a resin composition according 
to the present invention is extremely stable 
and, after deposition and stoving at substan- 85 
tially lower temperatures and reduced si 
times, yields coatings with very good adl 
and with markedly good resistance to c 



sion and outstanding resistance to waiter. The 
flesdbiiity and hardness, the gloss and the 
pigment compatibihty of the coatings so 
formed are excellent and they are substantially 
5 resistant to alkalis and acids. The corrcmon 
examination in a sak spray test according to 
USA Stan(krd ASTM B 117—64 gives 
higher values than was hitherto (dutained from 
known resin compositions suitable for dectro- 
10 deposition. 

As phenols with alkyl side chains which 
contain at least one double bond, suitable in 
particular are anacardic acid and Cardanol. 
The alkyl side chain of eadi of these two 
15 compounds (— CijHsr) contains between 1 
and 3 double bonds. Also suitable are di- 
phenols, as for example, 3 - (8 - penta- 
decenyl)-, 3 - (8,11 - pentadecadienyl)-, 3 - 
(8,11,14 - paitadecatrienyl) - resoranol. It 
20 has been found that the use of casJiew nut- 
shell liquid (hereinafter referred to as CNSL) 
gives excellent resm compositions with par- 
ticularly advantageous properties. 
CNSL is a liquid obtained from the spongy 
25 intermediate layer between the kernel and 
die nutsheU of Anacardium ocddentale whidi 
s about 90% of anacardic add of the 



PH 
COOH 



30 and/or the decarboxylation product of ana- 
cardic add, the so-called Cardanol <a die 



i 



PH 



and about 10% of diphenols, chi^y 3 - penta- 
35 decyl-, 3 - (« - pentadecmyl)., 3 - (8,11 - 
pentadecadienyl)- and 3 - (S,llyl4 - penta- 
decatrienyl) - resorcinol. 

CNSL is in common commercial use. Dis- 
tinction is made between untreated CNSL 
40 which is obtained by cold pressing or by 
extraction and in this form contains up to 90% 
of anacardic add. The physical and chemical 
properties of untreated CNSL are: 

Specific gravity at 26<'C: 0.9668 to 1.0131 
45 Refractive index at 41.5'C: 1.5158 

Saponification value: 106 to. 119 

Add number: 94 to 107 

Iodine number: 270 to 296 



Treated or vacumn-distilled CNSL in 
wUcfa the anacardic add is largely decaibosyl- 50 
ated has, for example, the following chemical 
and {diysical properties: 

Spe«Sfic gravity at 25 "C: 0.955 to 0.975 

Viscosity at 25°C: 800 cP 

Add nmnber: 14 55 

Iodine number: about 240 

Adi: maximum 1% 

Moisture: maximum 0.5% 

In the present invention both untreated 
CNSL and vacuum distilled CNSL may be 60 
used either alone or in admixture. 

Particularly advantageous synthetic resin 
cranpositions with valuable technological prop- 
erties are obtained with the use of cashew 
nutshell liquid. 65 

As component B polybutadienes, in the 
form of the homopolymers of butadiene, and 
of average molecular wdghts between 300 
and 6000 with iodine numbers between 200 
and 600 are usetL 70 

By "polybutadienes" are to be understood 
all usual commercial isomers, both those with 
middle-positioned ds and trans double bonds 
and tiiose witii vinyl doiAle bonds. Suitable, 
for example, are polybutadienes which have 75 
65 to 75% of 1,4-ds, 25 to 35% of 1,4-trans 
and under 1% of 1,2-vinyl configurations. 
Also, polybutadienes which contain about 10% 
of 1,4-ds to 45% of l,4Htians and to 45% 
of 1,2-vinyl configurations. Fundamentally, afl 80 
polybutadienes with molecular weight between 
300 and 6000 may be used. Likewisci buta- 
diene p(dymers such as are described in the 
journal "Rubber and Plastics Age", 1964, Vol 
45, No. 11, on page 1347, which contain 85 
terminal caiboxyl groupsi may be used. 

Also graft polymers of polybutadiene widi 
80% 1,4-cis and 20% 1,4-trans structure and 
a molecular wdgja of 1400 and an iodine 
number of about 350 with vinyl toluene are 90 
applicable. 

As con^Kment C ethylenically imsaturated 
carboxylic adds are needed, by these are 



oi^-ethylenically unsaturated monocarb- 95 
oxyUc adds such as acrylic add and metfa- 
acrylic add; a,j8-ethylenically unsaturated di- 
carboxylic adds such as fumaric acid and 
maleic acid; anhydrides thereof such as maldc 
anhydride; half-esters of a,jS-ethylenically 100 
unsaturated dicaiboxylic add with alti>hatic 
alcohols with 1 to 6 carbon atoms. Suitable 
alcohols are methanol, ethanol, n-propanol, 
iso-propanol, butanols, amyl alcohols, n-hex- 
anol. 105 

Various metiiods are used to prepare the 
thermosetting, film-forming synthetic resin 
compositions according to the present inven- 
tion. One method is described with the follow- 
ing example: 110 
15—70 parts by weight of component B a 

pd^mtadiene with an average molecular 



15 



20 



25 



weight between 300 and 6000 and an iodine 
number between 250 and 600 and 
30—85 parts by weight (rf comp<ment A a 
cashew nutdieQ liquid is reacted by heating 
to 190» to 250*0 for 30 to 180 mimites. 
The product obtained is dim reacted widi 
5—25 parts by weig^ ot component C an 
o^-eihylenically unsaturated carbozylic 
add at between lAO'C and 2iOO''C until 
free caitxixylic adds are no longer present. 
The received reaction product is Aen c<m- 
densed widi fotmalddiyde in ibe form of para- 
fonnaldehyde at between 40" and lOO'C in 
the presence of alkaline catalysts. As a rule 
2 to 5 hours are required. 

As catalysts, either catalytic amounts of 
tertiary amines, such as, triethylamine and 
(tributylamine or sodium hydroxide or potas- 
sium hydroxide are used. The amounts used, 
depending on the nature of the catalyst, lie 
between 0.01 and 0.3%. For the condensation 
reaction, preferably 3 to 8% by wdght of 
paraformaldehyde is used. 

The resin compositions obtained are as a 
rule diluted with water-soluble solvents wMch 
in part may also contain restrictedly water- 
soluble solvents or water-insoliAle solvents. 
As such, suitable for example are ethanol, 
propanol, isoprojanol, ethyleneglycohnono- 
30 methyl, ethyl, isopropyl and butyl ethers as 
well as butanol, diethyleneglycol, monoethers 
and diethers of diethykne^ycol, methylethyl 
ketone, diacetone alcohol and dimethyl sulph- 
oxide. Small proportions of water-insoluble 
35 solvents such as for example xylene, benzene, 
cyclohexanone, nonanol and decanol may addi- 
tionally be used. The total proportion of sol- 
vents should not exceed 20 to 30 parts by 
weight (with reference to 100 parts by weig^tt 
of binder); the proportion of water-insoluble 
solvents may be, as a maximum, 20 parts 
by weight of the amoimt of solvent used. 

According to another process, ethylenically 
unsaturated carboxylic adds (component C) 
45 are first reacted with the polybutadiene com- 
ponent B. This occurs for example as follows: 
100 parts by weight of a polybutadiene with 
an average molecular wdght between 300 
and 6000 and an ioc^ne numiber between 
5& 250 and 600 are reacted witii 

5 to 25 parts 'by wdght of ethylenicaUy un- 
saturated cazbi»ylic add at 140*C to 
200°C, widi stirring, in the presence of 
catalytic amounts of inhitutors. 
55 The amounts of inhibitors used are between 
0.05 and 0.3 parts by weight. As inhibitors, 
suitable for example are hydroquinoo^ tertiary 
amylhydroquinone, dipfaenylamine, diphenyl- 
enediainine, copper or coppex salts, e.g. coi^ 
60 naphdienate and others. The reaction has ended 
when free carboxylic acids or free caiboxylic 
anhydride are no longer present Normally, a 
time of between 2 and 5 hours is needed for 
the addition reaction. K an anhydride is used. 



40 



the anhydride grotq)s contained in die resultant 65 
adduct are suteequently opened by hydrolysis 



presence of catal]tic amounts 
of basic catafysts sadk as tertiary amines, eg. 
triethylamine and tribiaylamine at 100 to 70 
120°C in the course of about 1 to 3 hours. 
This reaction product (I) which is formed 
is subsequently dissolved in water-misdble 
organic solvents. The soMds content should 
not be less than 70 per cent by wdght. 75 
30 to 85 parts by weight of Component A a 

CNSL, if necessary with 
10 t» 30 parts by weight of Component E. 
are heated to 110 to 130°C and condensed 
with 80 

10 to 30 parts by weight of Component D 
in the form of paraformaldehyde in the 
presence of hexamethylenetetramine (uro- 
tropine) and organic water-misdble sol- 
vents to give reaction product II. 85 
As a rule it suflSces to heat Component A 

a CNSL and where used Component E phenol 
to 110 to ISCC for 1 to 3 hours. The subse- 
quent reaction with paraformaldehyde is 
effected as a rule at 70 to 80°C for 8 to 10 90 
hours. The condensation reaction with die 
paraformaldehyde is preferably carried out ifl 
solution in organic water-misdble solvents 
?_ solids content be^en 70 an d 80 pe r- - 
cent by weight. 0.5 to 2.5 parts oof hexa- 95 
methylenetetramine are used. 

The reaction product I obtained in the 
first step is mixed with the reaction product 

11 in the ratio 1:3 to 4:1, with reference to 

the solids content. For this purpose, solutions ICQ 
of these reaction products I and II with in 
each case 70 to 80 per cent by wdght solids 
content in organic water-nusdble solvents are 
expediently used. The mimire is heated for 
2 to 5 hours to temperatures between 50 and 105 
lOO'C, preferably 55 to 75 "C, and there is 
obtained as the end product a resin coo^posi- 
tion according to the invention as »>lution in 
organic solvents. 

The resin compositions according to the nO 
present invention become water-diltit^Ie 
through addition of ammonia, organic amines 
and/or alkah's as neutralising agents. 

Suitable organic amines are for exanq>le 
(Mmediylfflnine, trimediylaaiin^ triethjimiii^ 115 
dirtfaylaminci propylamine, bulylamine, 
mono-, di- and tri-eiliaiiolanihies, N-metlqrl- 
tthanolamine, N,N-dimethytethano]fflnine and 



. potasaum hydroxide or UtMum 12O 
hydrcoide may be used as aOolis. The afore- 
said neutralising agents may be used individ- 
ually or in admixture widi one anodier. 

The resm compodtions cotHaining the 
neutralismg agents are water-misdble. De- 125 
pending on the nature and amount of the 
neutraiiang agent, aqueous soluti(His or dis- 
ptmons of different Agrees of viscoaty are 



4 

obtained. These may be used as clear lacquers 
for baked or stoved coatings. The resin com- 
positions may, however, also be pigmented 
with the usual pigments and contain fillers 
5 and cutomary lacquer auxiliaries and so form 
pigmented coating agents. The production of 
pigmented coating agents is effected in custom- 
ary manner according to known mediods in 
conventional devices such as disper^on appar- 
10 atus, rolling mills, ball mills, sand mill^ and 
dissolvm. 

The resin compositions acosding to tihe 
presence invention are particularly suitable as 
binders for anodic dqxuition, in particular on 
15 metal surfaces. 

Resin ounpositions according to the present 
invention may, however, be used as binders 
for coating agents that are to be applied con- 
ventionally to surfaces that are to be coated hy 
20 spraying, dipping and flow coating. The 
taking temperature of the coatings lies be- 
tween 140''C to 160°C with baking times 
between 30 and 10 minutes. 

The resin compositions according to the 
25 present invention give, after neutralisation, a 
clear lacquer which, after anodic deposition 
on untreated or zinc phosphated steel dieets 
and subsequent stoving for between 10 and 
20 minutes ait 140 to 160°C, forms a hard, 
30 tough-elastic, corrosion-resistant, condensed- 
moisture-resistanc, add- and alkali-resistant, 
glossy coating. The values for gripping or 
throwing power of water-diluted resin com- 
positions according to the present invention 
35 in an electrophoresis bath are outstanding. 
The bath is completely stable over very long 
periods of time and no deposits form. This 
clear lacquer may likewise contain customary 
pigments and additives which do not affect 
40 the good properties of the resultant electro- 
phoretically applied coating. 

The neutrdised resin composition solutions 
may be used in pigmented form in custran- 
ary manner with white and/or colouring pig- 
45 ments or fillers, white or coloured coatings 
being obtained which, after stoving at sub- 
stantially 150°C, give, after 20 minutes, 
smooth, corrosion-resistant and high-gloss 
fihns on metal substrates, which films are 
50 exceptionally resistant to alkaline or acid 
agents. In the salt spray test according to 
ASTM B 117—64, values of more than 240 
hours were found. 

To the resin compositions according to the 
55 invention there may be added small amounts 
of other compatible binders of different 
nature, for example, amino resins, phenolic 
resins, alkyd resins and maleic resins. The 
amounts of additional resins or binders used 
60 should not exceed 15%, with reference to the 
total weight of the synthetic resins according 
to the invention. 

The following Examples are imended to 
illustrate the invention, without restricting it 
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Parts mentioned are parts by wdgjit; percent- 65 
ages are percentages by weight 

Example 1. 

540 g polybutadiene with a viscosity of 5 
poises/20°C with about 80% cis 
and 20% trans structure and a mole- 70 
cular weight of about 1400 and an 
iodine number of about 350 was 
mixed with 

300 g CNSL, cold-pressed, with the fol- 
lowing physical and chonical prop- 75 
erties: 

Specific gravity at 26''C: 0.9670 

Saponification value: 109 

Iodine number: 284 

Acid number: 97 go 
and, with stirring, heated to 220*C 
in about 15 minutes and kept at 
this temperature for 30 minutes. 
After cooling to 180°C, 
1.5 g copper naphthehate with 9% metal 85 
content and 

114 g maleic anhydride was added and 
heating to 220°C was subsequently 
. effected. After about 2^ hours' dura- 
tion of reaction, the content of free 90 
maleic anhydride had sunk to 0. The 
acid number of the adduct was about 
95 mg KOH/g. The mixture was 
cooled to 100°C. Subsequently, 
4 g triethylamine and 95 
55 g paraformaldehyde was added and 
condensation was effected at 60°C 
for 4 hours. After addition of 
110 g ethyleneglycolmonoethyl ether and 
110 g isopropanol, a clear liquid product 100 
with the viscosity of 890 centi- 
poises was obtained. The solids con- 
tent was 81 per cent by weigjit 

Example 2. 

500 g polybutadiene with a viscosity of 9 105 
poises/45 "C and about 90% 1,2- 
vinyl and 10% 1,4-ttans structure 
and a molecular weight of about 
1200 and an iodine number of 420 
was mixed with 110 
250 g CNSL (distilled) with the physical 

and chanical properties: = 
Viscosity at 25 "C: 800 cP 
Specific gravity at 25 "C: 0.961 
Iodine number: 240 115 
Add number: 12 
Saponification value: 18 
and, with stirring, heated to 230°C 
in about IS nunutes and kept at this 
temperature for 25 minutes. After 120 
CQoUng to 180°C, and after addition 
of 

0.3 g diphenylparaphenylenediamine, reac- 
tion with 

140 g maleic anhydride was effected at 125 
200°C. After 3 hours the content 
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5 



1,523,076 
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of free maleic anhydride had sunk 
to 0. The acid number of the adduct 
was 121 mg KOH/g. After cooling 
of the product to 100°C and addi- 
5 tion of 

3 g triethylamine, 
48 g paraformaldehyde was added and 
condensation was effected at 60°C 
for 4 hours. Dilution was effected by 
10 addition of 

105 g etbyleneglycolmonobutyl ether and 
105 g isopropanol. A dear viscous product 
with the viscosity of about 3000 
centipoises widi a solids content of 
15 about 80 per cent by weight was 

obtained. 

Example 3. 

400 g polybumdiene with a viscosity of 5 
poises/20''C, 80% 1,4-cis and 20% 

20 1/t-trans stracturc, a molecular 

wctgbt of about 1400 and an iodine 
nufliber of a^out 350 was heated to 
ISO'C in an inert g»s atmoiphere. 
Within 2 hours a soluticm of 

25 0.6 g ditertiary botylpeioxide in 60 g 
vinyltoluene was added uniformly 
and the temperature was kept at 
150''C until a solids content of at 
least 95% was reached. The un- 

30 reacted vinyltolucne was removed 

under vacuiim. A graft polymer with 
a viscosity of 13 poises/20'*C was 
obtained. 

400 g of this graft polymer was mixed with 
35 250 g CNSL — as in Example 1 — and, 
with stirring, heated to 220''C in 
about 15 minutes and kept at this 
ttnqjeiature for 30 minutes. After 
cooling to ISO'C, 
40 0.2 g hydroquinone was added and heated 

95 g maleic anhydride to ZOO'C. After 
3i hours the content of free maleic 
anhydride had sunk to 0. The acid 

45 number of the adduct was 107 rag 

KOH/g. The same procedure was 
then followed as in Example 1. The 
product was diluted with ethylene- 
glycolmonoethyl ether and isoprop- 

50 anol'in the ratio 1:1, to a solids 

content of 80 percent by weight The 
viscosity was 5500 centipoises. 

Example 4. 
A. Production of component I: 

55 650 g of a liquid polyfautadiene with a 
viscosity of cP/SCC of 240, a den- 
sity at 20 g of 0.8906, an iodine 
number of 449 and a molecular 
weight of 1800, which has 79% 

60 middle-posftioned cis double bonds 

and 20% middle-positioned trans 
doiAle bonds and 1% vinyl do\d>le 



bonds in the molecule structure, was 
heated at lOO'C for 1 hour, with 
stirring and the passing through of 55 
nitrogen and with the addition of 
0.25°/o of copper naphthenate. 
Thereafter, 

88 g maleic anhydride was added. With 

stirring and the passing over of 70 
nitrogen, the temperature was in- 
creased to 200''C. After a reaction 
duration of 15 minutes, the initially 
heterogeneous mixture changed imo 
a dear homogeneous solution. After 75 
a reaction duration of 3 hours at 
200"'C the content of maleic an- 
hydride had sunk to 0. The mixture 
was subsequently cooled to SO'C 
and, after addition of 80 
5 g triethyJamine and 

20 g water, kept at 120°C for 2 hours. 
The anhydride ring contained in 
the adduct was split open. Subse- 
quently, dilution was Netted with 85 
ethyleneglycolmonoethyl ether and 
isopropanol in the ratio of 1:1 until 
there was a solids content of 80 per 
cent by weight. 

B. Production of Component II: 90 

In a reaction v>;sovl 500 parts of 
CNSL (distilled) with the following 
physical and chemical properties: 
Specific gravity at 25 °C: 0.950 
Viscosity at 25''C in centipoises: 95 
730 

Iodine number: 235 

Acid number: 12 

Saponification value: 16 
was mixed with 150 parts phenol and 100 
heated to 120°C for 2 hours. Subse- 
quently, the product was cooled to 
80°C and dissolved in ethylenegly- 
cohnonoethyl ether until there was 
a solids content of 80 per cent by 105 
weight. After addition of 
25 parts hexamethylenetetramine and 
140 parts paraformaldehyde, 

stirring was effected for 16 hours at 
75''C. 110 

C. 60 parts of the above component I and 
40 parts of the above component II were com- 
bined and treated for 4 hours at a temperature 
of 65"'C. 

Example 5. 115 
Component I, an adduct of a polybuta- 
diene with maleic anhydride, was formed as 
in A of Example 4 using a polybutadiene 
with an average molecular weight of 1000, 
an iodine number of 357 and a content of 120 
45 per cent by weight of vinyl groups, 45 
per cent by weight trans content and 10 per 
cent by weight ds content. For 500 g of this 
polybutadiene^ 84 g of maleic anhydride were 



used. The product obtained was diluted wiidi 
ethyleneglycolinonoethyl ^er and isopropanol 
in a ratio of 1:1 until there was a soUds con- 
tent of 80%. 

The production of component II was rffec- 
ted analogously to Example 4. 
70 parts of the above cranpcHient I and 

30 pasts (rf the cooipiment II yr * 

and at 70'C for 4i, h( 



The resin compositioas (Stained according 
;o Bramples 1 to S were neutralised with 



2. Dimethyltthanokininc; 

3. Potassium hydroxide and dimethyl- 



4. Trimethylamine plus dimethyiethanol- 
amine 1:2; 

5. Sodium hydroxide and triethanokmine 
in the ratio 1:4. 

The amount of neutralising agent was such 
that a 10% strength aqueous solution had a 
pH value between 6.5 and 8. 
The resulting bmders were dear, oily, 
y viscous liquids which could 



With these binders the following 
ments were carried out: 



Example 7. 

A coloured paste was obtained by adding 30 
to the binders of Example 6 red iron oxide 
in the ratio of 1:1. On dilution with water 
(and possibly with the addition of small pro- 
portions of water-miscible solvents) to adjust 
the viscosity, coating agents were obtained 35 
that could be applied by dipping, flow coat- 
ing or spraying techniques. These coating 
agents had a solids content between 30 and 
45 per cent by weight. The fitais or coatings 
formed from the coating agents were stoved 40 
at 140''C for 20 minutes or at 200''C for 
3 minutes and even on iron sheet that has 
not been pretreated, hard elastic fihns or coat- 
ings with outstanding corrosion resistance to 
salt spray, industrial atmospheres, moisture 45 
and acids and alkalis were obtained. The 
mechanical properties of the films or coatings 
were clearly superior to known fihns or coat- 



Example 


Neutralising 

agent 
according to 
Example 6 


Solids 
content 
in% 


Layer 
thickness 
(microns) 


Pretreatment 
of the 
metal 
sheet 


Salt spray 
test ASTM 
B 117-64 
hours 


1 


1 


25 


14 


phosphatised 


>240 


1 


2 - 


25 


16 


untreated 
(degreased) 


>240 


2 


4 


30 


22 


untreated 
(degreased) 


>240 


2 


2 


20 


16 


untreated 
(degreased) 


>240 


3 


1 


25 


16 


untreated 
(degreased) 


>240 


4 


1 


25 


18 


phosphatised 


>240 


5 


2 


30 


15 


untreated 


>240 


5 


4 


20 


20 


untreated 


>240 



290 g of the synthetic resin according to 
Example 1 neutralised with ammonia 
was ground with 



20 g titanium dioxide, 
20 g red iron oxide, and 
20 g aluminium silicate 
on a three-roller miH. The pigment paste vi 
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diluted witli 1600 g of de-ionised water and 
adjusted to a pH value of 7.5 by further 
addition of ammonia. 

In a metal vessel of 2.5 litres capacity 
5 which was connerted to fonn a cathode, a 
dense, readily washable film or coating was 
deposited at 25''C in one minute at 200 to 
300 volts direct current on to a 200 cm' 
anode consisting of phospbatised steel sheet. 
10 After hardening at 20 minutes at 130°C a 
smooth, pore-free coating of 25 microns thick- 
ness was formed. 

After 240 hours of a salt spiay test accord- 
ing to ASTM, the steel sheet showed no 
15 ctenge of any kind. 

The electro-dipcoating bath was stirred for 
200 hours at 40°C and then cooled to 25°C. 
Thereatfer, the depoation described above was 
rqieated. There was obtained in the same 
20 manner a d^:ct-£cee coatii^ and the same 
values in the salt spmy test were obtained. 

Example 9. 

330 g of the un-neutralised syqthetlc resin 
composition according to Example 4 
25 were ground with 

32 g titanium dioxide, 
32 g aluminium silicate and 
2 g carbon black 
on a lolMng mill After addition of 10% 
30 strength potassium hydrodde sohitioa and 
1600 g of demmeraHsed water, an clectio- 



dipcoaiing bath was obtained which, after 
adjustment to a pH value of 7.3, is used as 
stated in Example 8. 

The coatings obtained had a feyer thick- 35 
ness of about 28 microns. After test duration 
of 240 hours in the salt spray test, a metal 
^eet undergoing the test showed no visible 
dianges of any kind. 

If the electro-dipcoating bath was stirred 40 
for 200 hours at 40°C, there was likewise 
obtained from this aged mixture flawless 
unchanged coatings with unchangedly good 
corrosion protection. 

The examination of stressing in damp heat 45 
atmospheres is effected aoording to DIN 
(German Standard Specification) 50017 SK 
(eCC). By this test is found how long a 
time coatings may be exposed to extrane 
moisture effects without lacquer troubles 50 
occurring. 

In Table II are summarised the individual 
values for the salt spray test in the case of , 
anodic depoation and for the stressing in die 
damp heat atmospheres according to DIN 55 
50017 SK (60°C). 

The testing of the resistance to the influence 
of acids and alkali was investigated on stored 
coatii^ fibns on phospbatised steel sheet. It 
was found that in the case of 48 hours' storage 60 
in alkalis and acids of different strength ex- 
cellent values were obtained. 
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Test according to 
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(60°C) without 
change after 




Salt spray test 
according to 
ASTM B 117-64 
hours 


>240 
>240 
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>240 
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>240 
>240 


Layer thickness 
after s loving 
(microns) 




Deposition voltage/ 
deposition time 




250 volts/1 mi 
200 volts/2 mi 
200 volts/2 mi 
250 volts/1 mi 
180 volts/2 mi 
150 volts/2 mi 
130 volts/2 mi 
150 volts/2 mi 
150 volts/3 mi 
130 volts/3 mi 


pH value 




Example 


ooooooooooo^ OS- 0\a^Ov 



l-i1lill<IMtl 
dliii'Fiiir 



Mo S « 

ill I 



lb! 

ei!i!...Hi^i4! 
i^irillsiilJl 



U23j076 



9 

2, in which said component A is derived from 
cashew nutshell liquid. 

4. A composition as claimed in claim 3, 
in which the cashew nutshell liquid is im- 

5 treated cashew nutshell liquid obtained by 
cold pressing the spongy intennediate layer 
between the kernel and the mitsheU of Ana- 
cardium ocddentale. 

5. A composition as claimed in claim 
JO in which the cadiew nutshell liquid is vacuum- 
distilled cashew nut^dl Uquid. 

6. A composition as daimed in daim 3, in 
which the cashew nutdKU liquid is a mixtuie 
of untreated and/or vacuum-distilled cashew 

15 nut^dl liquid. 

7. A aunpootioa as daimed in any pie- 
ceding daim in whidt the said component A 
Is (Hie or more of anacardic add, Cardanol, 
3 - (8 - pentadecenyl)-, 3 - (8,11 - penta- 

20 decadienyi)-, 3 - (8,11,'14 - pentadecatri- 
enyl) - resordnoL 

8. A campoddon as daimed in any prey- 
ing ckim in which said cotnponent C is a 
ttJ-ethylenicaHy unsaturated dicaitwxylic 

25 add, an anhydride thereof and/or an half- 
ester of the «,^-ethylenically unsaturated di- 
. carboxylic add with an aliphatic alcohol with 
1 to 6 carbon atoms. 

9. A composition as claimed in claim 8 
30 wherein said component C is maleic add, 

maleic anhydride or fumaric add. 

10. A composition as daimed in any pre- 
ceding daun in which said ctnnponent B is 
a graft polymer of a polybutadioie condsong 

35 of 80% 1,4-ds and 20% 1,4-trans structure, 
having a molecukr wdgbt of about 1400 and 
an iodine number of about 350 with vinyl- 
toluene. 

11. A compositixm as claimed in any pte- 
40 ceding daim obtdned by reaction of cam- 

ponent D with a reaction product of: 

component A: 
30—85 parts wdght cashew nutshell liquid; 

component B: 
45 15 — 70 parts by wdght polybutadiene with 
an average molecular weight of between 
300 and 6000 and an iodine number between 
250 and 600; 

component C: 
50 5—25 parts by weight o:,j8-ethylenically 
unsaturated' monocarboxylic add and/or 
o,j8-cthylenicaUy unsaturated dicarboxylic 
add and/or arjiydride thereof and/or half 
ester of a,)S-ediylenically unsaturaited di- 
55 carboxylic adds widi an aliphatic alcohol 
with 1 to 6 carbon atoms. 

12. A composition as daimed in daim 2 
obtained by reaction of a reacticm product 
(I) of: 

60 component B: 

100 parts by wei^t polybutadiene with an 



average molecular wdgjht of between 300 
and 6000 and an iodme number between 
250 and 600; 

ccHnpcment C: 65 
5 — 25 parts by weight a,j8-ediylenically un- 
saturated monocarboxylic add and/or oyS- 
etibylenically unsaturated dicaiboxyUc add 
and/or anhydride thorraf and/or half ester 
of a,^-ediyknica]ly unsaturated dtcaib- 70 
oxylic adds with an aliphatic alcohol with 
1—6 caiibon atoms 
witb a reaction product (II) oi 

con^ponent A: 
30—85 parts by weight cadiew nutshell 75 
Uquid 

10—30 parts by wdg^ fonnaMdiyde, if 
necessary 

component D: 80 
10—30 parts by wdg^ {^enol, d»e ratio 
oil ton being as 1:1 to 4:1. 

13. A compoatiott obtained by neutralising 
a compoadon as claimed in any preceding 
daim widt anunonia, organic water-misdUe 85 
amines and/or alk^. _ 

14. A ccnnpcKition as daimed ih~ any of 
the preceding claims in association with a 
waier-solid>le solvent, which in part may also 
contain restrictedly water-soliible solvents or 90 
water-insoluble solvents. 

15. An unpigmented snxving lacquer or a 
stoving lacquer containing pi^ents and/or 
fillers induding as binder a composition as 
daimed in any preceding claim. 95 

16. A water-diliitable stoving lacquer in- 
cluding a composition as claimed in daim 13 
neutralised with ammonia, organic waters 
misdble amines and/or aSkali. 

17. An electrodeposition lacquer for anodic iQO 
deposition induding a composition as claimed 

in any of claims 1 to 14. 

18. A lacquer as claimed in daim 17 in 
which the composition has an add number 
between 40 and 160. 105 

19. A lacquer as daimed in any of claims 
15 to 18 in which the composition is con- 
tained in combination with not more than 15% 
by wdght of other binders, related to the 
weight of said composition. 110 

■20. A lacquer as daimed in daim 19 in 
which the other binders are amino resins, 
phenolic resins, alkyd resins or maldc resins. 

21. Thermosetting, film-forming synthetic 
resin composition as herdn described with 115 
reference to the Esamples. 

22. A process for the produrtion of a 
thermosetting, fihn-forming synthetic resin 
composition substantially as herdn described. 

23. A coating process wherein metallic or 120 
odier conductive objects are coated by a pro- 
cess of dectrodeposition with a water-soluble 



resin composition as ckimed in the daims 
17 to 20. 

24. A coated object vdterdn at least part 
(rf the coating is deposited by a process as 
dakied in dmm 23. 
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